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Chemistry of Vegetable Physiology and Agriculture. 

Production of Ether by t h e  Action of Aspergillus Glaucus" 
on Lemon-juice. By T. IJ- PHIPSON (Chem. News, 49, 198).- 
The author has observed that, when placed in a damp situation, lemons 
after a certain time develop Aspergillus gZawus, and coincidently 
emit a strong odour of ether. To explain this phenomenon, it is 
assumed that ethyl citrate exists in lemon-juice in  the same way as 
ethyl acetate exists in the saps of some plants, or i5 is suggested as 
probable that, under the influence of warmth and moisture, fermen- 
tation sets up, some of the sugar of the ripe lemon is converted into 
alcohol, which then combines with the cit,ric acid to form the ethyl 
citrate; this is ultimately attacked by the A .  glaucus, and its ethyl 
groups are evolved as ether. 

Influence of Light and Heat on PIant Development. By 
HELLRIEGEL (Bied. Centr., 1884, 123-126) .-The hemperature during 
which plant life proceeds is limited within narrow boundark ,  there 
being a boundary €or each plant. Near the lowest limit, the growth 
is very slow, but with rising temperature life becomes more energetic 
until a certain temperature is reached when the life is most energetic ; 
this temperature is the " optimum," and does not of necessity coin- 
cide with the highest temperature at which life ceases. As a rule the 
optimum temperature lies between 20" and 40" ; a t  50" life is extin- 
guished. In an analogous manner, light or darkness produces a definite 
effect, for altbough germination takes place better in darkness, no 
plant can grow without light, the plant is bleached, leaves and stems 
become abnormal, and the weight of dry matter diminishes. I n  sub- 
dued light,, assimilation proceeds but slowly, but is more rapid as the 
intensity of light increases ; the maximum of rapidity, however, is not 
coincident with the maximum intensity of the light. The combina- 
tion of warmth, light, and moisture form a very important factor in 
the fertility of the plant, and in many cases i t  is of more importance 
than manuring, &.c. The lowest limit of temperature at  which the 
majority of seeds can germinate is &5", but a few can germinate at 
0". Experiments were made on various seeds sown in soil kept a t  
different temperatures for 35-60 days. Most of the ordinary seeds 
germinated below 4", and winter rye was able to grow a t  0". Wheat 
germinated and grew a t  O", but hardly so rapidly as  rye. Barley and 
oats required a temperature of 2" to develop, for a t  0" they only 
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developed the radical, and no plumule. Maize required a temperature 
of 8.7". Vetches only 
demanded a temperature of O", whilst peas and clover required 2" ; 
beans and lupines, 3", for the development of the plumule. The 
lowest temperature for carrots was 3" ; for turnips, 5" ; and cucum- 
bers showed no signs of germinating a t  8.7". 

Linseed developed the radical alone a t  2'. 

E. W. P. 

Influence of Weather on Vegetation. By F. HILDEBRAND ( B i d  
Cerztr., 1884, 138).-An account of the abnormal growth of plants 
during the remarkable winter of 1882. Here we find annuals flower- 
i ng  and growing during the secoud year. Biennials, as Digitalis pur- 
purea, become shrub-like, plants which flower before their leaves, 
appear flowering afterwards, and vice vers8. E. W. P. 

Effect of Water holding Sodium Chloride and Zinc Sul- 
phate in Solution on the Soil and on Plants. By F. STORP anti 
others (Bied. Centr., 1884, 76-87) .-Solutions of sodium chloride 
cause the loss of greater amounts of sulphuric acid, lime, and potash 
from soils, the atronger the solution. 

The action of this salt as a manure is to decompose the more stable 
compounds of the soil, but should the amount applied to the land be 
great, then an excess of calcium and magnesium chlorides are formed, 
and if in the presence of humus, free acid. To avoid this danger, the 
manure should be applied only in small proportions, and at a date long 
previous to that when vegetation should commence. The influence on 
the composition of grasses is also considerable, for the percentage of 
alburninoids, dry matter, and fat decrease .as the sodium chloride 
increases. Very dilute solutions ( &a per cent. j aid germination; 
but stronger arrest the process completely. 

Soils can absorb as much as 80 per cent. of zinc suIphate from its 
solutions, and at the same time lose calcium, potassium, sodium, and 
magnesium compounds ; moreover, the loss of potassium increases with 
the strength of the zinc solution ; in the presence of calcium carbonate, 
zinc sulphate is converted into the carbonate. The preservative 
action of zinc is exemplified in the neighbourhood of zinc works, 
where the dust, has settJed on the pine-needles, and completely pre- 
vented their decomposition, but when huxnic acid is in solution, then 
the zinc combines with it, and free sulphuric acid is formed. 

To an  extent similar to that whioh is found in the case of sodium 
chloride, zinc sulphate affects the composition of growing grasses, and 
the ash may contain as much as 2.3 per cent. of the oxide: some 
plants, as the oak, are but little afFected, either by zinc or sodium. 
The influence on germination is remarkable, for in  the dark no harm 
is done, but in the light it is arrested and the life destroyed; this 
destructive action does not seem to affect fungoid growths. Experi- 
ments in which water containing the two compounds under considera- 
tion was allowed to flow over soil, gave results similar to those 
already mentioned. J. Konig repeated these last experimmts, adding 
ferrous sulphate, and found that whereas sodium and zinc sulphate 
reduced the dry matter in the crop, ferrous sulphate raised it; this 
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result is attributed to the separation of the acid from the base, the 
acid rendering other material for the plant soluble. 

Respiration of Leaves in the Dark. By G. BONNIER and L. 
MANGIN ( C m p t .  rend., 98, 1064-1067) .-Comparative experiments 
respecting the oxygen absorbed and the carbonic anhydride evolved in 
the dark by the leaves of various species of plants show that the ratio 
between these two quantities is constant, whatever the temperature, 
and although the amount of carbonic anhydride evolved increases 
rapidly with the temperature, the amount of oxygen absorbed increases 
in exactly the same proportion. The ratio is approximately unity for  
certain species, e.g., Euonymus japonicus, Bsceclus hippocastanum, 
whilst for other species, e.g., Pinus pinaster, it is considerably less 
than unity. 

The authors have previously shown that the ratio between the car- 
bonic anhydride evolved and the oxygen absorbed is independent of 
the pressure of the oxygen and of the proportion of carbonic anhy- 
dride in the surrounding atmosphere, and it is evident that these.two 

E. W. P. 

processes of absorption Lnd evdution are most intimately connected. 
C. H. B. 

Respiratory Combustion. By P. SCH~~TZENBERGER (Compt. rend., 
98, 1061--1U64).-The experiments described in this paper were 
made with a view to ascertain the effect of the presence of certain 
organic substances on the respiratory combustion of yeast cells. 
Similar flasks were filled with equal quantities of water saturated 
with oxygen, an equal amount of yeast was added to all of them, and 
then known weights of the particular substances employed, and after 
the lapse of a given time, the amount of oxygen which had been 
absorbed was determined by titration. The organic substances 
added were different varieties of sugar, mannitol, various alcohols, 
glycerol, acetic, butyric, tartaric, and other acids, sodium acetake, 
Rochelle salt, and other salts, amido-compounds, hydrocyanic acid, and 
chloroform. Some of these substances have no appreciable effect on 
the respiratory combustion, others, such as hjdrocyanic acid and 
chloroform, check it or retard i t  considerably. Invert sugar, ethyl 
alcohol, and sodium acetate accelerate the absorption of oxygen in a 
very marked manner, whilst glycerol and the higher homologues of 
ethyl alcohol exert a similar but much less energetic action. Methyl 
alcohol has little or no influence on the process. The effect of the 
most active substance is equally well observed with fresh yeast, o r  
with yeast which has been exhausted and washed, but the effect of the 
less active substances is more clearly observed when the exhausted 
yeast is employed, because the substances naturally present in the 
fresh yeast are more combustible than those which are added, 

The results show that ethyl alcohol is particularly apt to undergo 
slow physiological combustion, its power in this respect being equal to 
that of invert sugar. It is possible, indeed, that the invert sugar is 
first converted into alcohol, and then consumed, and if this be true, 
ethyl alcohol and the alkaline acetates must be classed in the first rank 
amongst those substances which undergo combustion in the living 
organism. C. H. B. 
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Constituents of Vegetable Tissues. By URBAIN (Ann, Agro- 
nomiques, 9, 529--547).-This paper contains a &sum& of the results 
of FrCtmy’s researches, commenced in 1859 and continued to the pre- 
sent time. The substances composing vegetable tissue are, according 
to Frbmy, the celiuloses (cellulose, paracellulose, metacellulose), 
pectose, vasculose, and cutose. 

0eZZzcZoses.-Cellulose proper, as it exists in cotton and in the utricu- 
lar tissue of certain fruits, such as the apple, is immediately and com- 
pletely soluble in Schweitzer’s reagent. Paracellulose dissolves in the 
same reagent only after certain preliminary treatment, such as boiling 
with very dilute hydrochloric acid. It is found in the epidermic cells 
of leaves and in  root tissue. Metacellulose is insoluble in Schweitzer’s 
reagent, even after treatment with acids. Its is not so common as the 
preceding varieties, and is found principally in fungi and lichens. 
Like cellulose and paracellulose, it dissolves in strong sulphuric acid 
without coloration, and can be transformed into glucose. It has also 
the same elementary composition as cellulose, but differs from it under 
the action of oxidising agents, and in dissolving in t,he cold in sul- 
phuric acid, diluted with 6 - 5  equivalents of water. 

It has been objected that the insolubility of crude paracellulose in 
Schweitzer’s reagent is due to the protective influence of earthy OF 
waxy impurities. This is not so, f o r  it remains insoluble even after 
repeated treatment; with alcohol, ether, and alkalis, and even with 
acids, providing t’hey are cold and dilute. Moreover, i b  can be ren- 
dered soluble by being simply moistened with water and heated in a 
sealed tube a t  125” for several hours. 

VascuZose is found in  almost all the organs of plants, and is par- 
ticularly abundant in the hard portions. It sometimes constitutes by 
itself the vessels and tracheae, and is always the predominant con- 
stituent. I n  the cortical parenchyma and in certain roots, it exists as 
a continuous membrane. The stony concretions of pears, the stones 
of fruits, nutshells, &c., contain it in large quantity. It is the 
“encrusting material ” of Payen, but is regarded by FrCtmy as a defi- 
nite compound of constant composition and properties, and easy to 
isolate in a state of purity. One of the easiest modes of isolating it 
is to remove the cellulose and paracellulose from willow pith by means 
of sulphuric acid diluted with 39 equivalents of water, or by 
Schweitzer’s reagent after previous ebullition with dilute hydrochloric 
acid. It is a yellowish substance resembling in texture the tissue 
from which it has been obtained. Insoluble in 
neutral solvents. Not affected by ebullition with sulphuric, hydro- 
chloric, phosphoric, or other dilute acids, or with alkalis. Sulphuric 
acid diluted with 3.5 equivalents of water (the weakest acid capable 
of dissolving cellnlose) converts it in  the cold by abstraction of 
2 equivalents of water into a dark brown substance, slightly soluble 
in the acid, from which it may be precipitated by addition of water. 

Nitric acid, chromic acid, alkaline permanganates, and hypochlorites 
and ot8her oxidising agents act readily on vasculose, converting it into 
a series of uncrystallisable acids containing more oxygen than the 
vasculose. Some of these acids are soluble in water and alcohol; 
others, which are more abundant,ly formed when the oxidising agent 

Sp. gr. 1.5 a t  16”. 
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is weak or acts for a short time only, dissolve only in alkalis. Atmo- 
spheric oxygen gradually effects the same changes, hence the decay of 
wood exposed to air and water. When vasculose is heated a t  130°, 
under pressure, with moderately concentrated alkaline solutions, it is 
rapidly dissolved, furnishing a brown liquor, from which acids pre- 
cipitate black flocks of complex nature. Part  of this precipitate is 
soluble in ether, part in alcohol, and part in alkalis only. It consists 
of dehydration-products of vasculose. (The digestion of crude fibre 
with alkalis in the preparation of pulp for paper-making has for its 
object the dissolution and removal of the vasculose in this way.) By 
fusion with potash, vasculose yields similar bodies, the one formed 
in greatest quantity being solnble in alcohol and strong sulphuric acid, 
and corresponding in its character with ulmic acid. When submitted 
to destructive distillation, vasculose yields a considerable quantity of 
acetic acid and methyl alcohol. Cellulose, on the other hand, yields 
less acetic acid (always accompanied by formic acid, and a little pro- 
pionic and butyric acids), and no methyl alcohol. Vasculose contains 
by analysis C = 59.341 per cent., H = 5.494, 0 = 35.165. The 
formula C,8H,,0s best agrees with its known reactions. 

Cutose.-The outer layer of the epidermis of leaves and fruits, 
heated in succession with boiling dilute hydrochloric acid, Schweitzer's 
reagent, alcohol and ether, for the purpose of removing mineral matter, 
cellulose and paracellulose, and waxy substances, yields a residue of 
pure cutose having the composition C = 68.293 per cent., H = 8.953, 
0 = 22.754. 

The cuticle of agave leaves, remoc-ed after macerating the leaves in 
water a t  30" for some days, answers well for this preparation. Cutose 
dissolves slowly in boiling dilute solutions of alkalis and alkaline car- 
bonates. Acids precipitate from these solutions a yellowish flocculent 
substance, fusible below loo", soluble in alcohol and ether, having 
the same composition as cutose. If thealkaline solution be saturated 
with common salt, a compound of cutose with the alkali separates and 
rises to the surface of the liquid as soap does nnder,similar circum- 
stances. When subjected t o  the action of concentrated ,solntions of 
potash for some time, cutose undergoes a somewhat different trans- 
formation. The precipitate obtained by saturating the solution with 
an acid still dissolves in boiling alcohol, but a portion separates out 
on cooling. The latter, when filtered off, consists of a yellow, solid 
acid melting at about 85" ; after fusion, it is brownish, translucent, 
and very fusible. The alcoholic filtrate, when evaporated to dryness, 
yields a brown viscous acid (oleocutic acid). Both of these acids 
dissolve in ether and in weak alkaline solutions ; the alkaline salts are 
separated from their solutions by excess of alkali o r  by saturation 
with salts. The acids combine with strong sulphuric acid in the cold, 
and can be separated by addition of water, in t,his respect again 
resembling the fatty acids. The further action of very concentrated 
potash solution on the yellow acid above mentioned (or  on cutose) 
results in the production of another acid, in the form of a white 
translucid potash salt, insoluble in water, soluble in boiling alcohol, 
but almost entirely reprecipitated on cooling. Hydrochloric acid 
liberates from this salt stearocutic acid, a white solid, melting a t  76" ; 
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insoluble in ether and cold alcohol, slightly soluble in boiling alcohol, 
soluble in hot benzene and hot acetic acid. The yellow acid is a 
compound of oleocutic and stearocutic acids-stearocutic acid, 
although almost insoluble in alcohol, dissolves readily in an alcoholic 
solution of oleocutic acid. Similarly, potassium stearocutate is 
insoluble in water, but soluble in an aqueous solution of potassium 
oleocutate. 

Analysis of the acids gives t,he following numbers : Stearocutic acid 
C = '75.000 per cent., H = 10.714, 0 = 14.286, corresponding with the 
formula, C28H4804, deduced from the composition of its salts ; oleocutic 
acid, C = 66.666 per cent., H = 7.946, 0 = 25.398, formula C,,H,,O,. 
These acids, heated at 100" in presence of water or  bases, undergo 
alteration. Stearocutic acid becomes completely insoluble in alcohol, 
and its melting point rises from 76" to 95". Oleocutic acid alters 
more slowly a t  100", but a t  135" it becomes insoluble in ether, alco- 
hol, and hot dilute alkalis. Heated with strong potash, it dissolves 
and regains its former properties. The yellow compound of the two 
acids behaves in a similar manner. Cutose is thus a combination of 
stearocutic and oleocutic acids, in their insoluble modifications, in the 
proportion of one equivalent of stearocutic acid to five equivalents of 
oleocutic acid. The action of potash on cntose is to transform the 
insoluble form of those acids into the soliible form. 

Weak nitric acid (+ water) transforms cutose into a yellow, waxy 
nitro-compound, fusible at loo", soluble in  alcohol and alkalis. By 
further treatment with nitric acid, it is converted into suberic acid. 
It is the oleocutic acid which gives rise to suberic acid. Suberin, the 
substance discovered in cork by Chevreul, which by oxidation also 
gives rise to suberic acid, appears to be the same as cutose, since it 
yields the same two acids on treatment with alkalis. 

Pectose is transformed by ebullition with weak hydrochloric acid into 
pectin, soluble in water, and precipitable by alcohol. 

The different behaviour of the substances with various solvents, as 
described above, has been applied by the author to the proximate 
analysis of the chief vegetable tissues, with the following results :- 

Xtems, comprising the thin layers of pith parenchyma, wood, and 
cork. 

Wood.-The sample reduced to sawdust or shavings is exhausted by 
alcohol and ether to remove resins, then by distilled water and water 
made slightly alkaline with potash to remove soluble substances and 
pectic compounds, and finally with very weak hydrochloric acid, which 
dissolves the lime and other mineral salts. Oak sawdust submitted 
to this treatment yields 10 per cent. of water, 4 per cent. substances 
soluble in alcohol and ether, and 10 per cent. of substances soluble in 
water and weak alkali. The wood thus purified is treated with 
Schweitzer's reagent, washed, and dried ; the loss is cellulose. I t  is 
then boiled with weak hydrochloric acid for a few minutes, and again 
repeatedly exhausted with Schweitzer's reagent ; the loss this time 
being paracellulose. The residue is pure vascnlose. Purified oak 
sawdust treated in  this way yields in 20 grams 5.41 grams cellulose, 
8-58 paracellulose, and 6.01 vasculose; poplar yields in 20 grams 
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6-82 cellulose, 9.19 paracellulose, and 3.99 vasculose. These results 
are confirmed by dissolving out the two varieties of cellulose together 
by sulphuric acid, and weighing the residual vasculose ; also by re- 
moving the vasculose by treating the sawdust with nitric acid 
(+ water) in the cold, boiling with ammonia, and weighing the un- 
acted on residue of celluloses. Some varieties of wood, e.g., boxwood, 
yield no cellulose when analysed, as they are composed entirely of 
vasculose and paracellulose. The following table shows the per- 
centage composition of six kinds of wood :- 

Cellulose and 
Vasculose. paracellulose. 

Poplar .......... 18 64 
Oak ............ 28 53 
Box ............ 34 28 
Ebony .......... 35 20 
Guiacum ........ 36 21 
Ironwood.. ...... 40 27 

Water and 
extractives. 

18 
19 
38 
45 
43 
33 

Pith parenchyma is made up of the same constituents as woody 
tissue, and is analysed in the same way. Purified elder pith, e.g., 
contains cellulose 37 per cent., paracellulose 38, vasculose 25. 

After purification, the cutose is 
directly dissolved out by boiling potash, and is estimated by loss of 
weight. The residue is analysed in the same manner as wood. 
Common cork has the following percentage composition :-Water 2, 
soluble in ether and alcohol 9 ; soluble in water, weak ammonia, and 
weak hydrochloric acid 5 ; cutose 43, vasculose 29, cellulose and para- 
cellulose 12. 

Roots.-Root tissue is composed of paracellulose, vasculose, and often 
pectose also. The vasculose forms a continuous membrane over the: root 
surface, and constitutes the chief part of the root vessels. Pectose 
may be dissolved out of the pnri6ed tissue by boiling with weak 
hydrochloric acid, after which the vasculose and ceIlulose are sepa- 
rated as indicated above. A root of Paulowina gave the following 
results :- 

Cork contains cutose in addition. 

Outer 
layer. 

Water. .  .................... 8.35 
Substances soluble in water, 

alcohol, &c.. ............... 10.40 
Extractive matters and pectose - 
Ulmic compounds soluble in 

potash.. .................. 33.15 
Substances soluble in ammonia 

and weak HC1 ............ 
Vasculose .................. 44.40 
Paracellulose ................ 3-70 

- 

100*00 

Soft fibre 
(liber). 
6.64 

55.70 
- 

- 
- 

34.25 
3.41 

00.00 

Body 
of mot. 

6.00 

26.25 
- 

- 

21.00 
17.30 
29.45 

100.00 
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Leaves.-The parenchyma, chiefly cellulose, may be separated from 
the epidermis and from the fibres and vessels by maceration in water, 
or by Schweitzer’s reagent. 

The epidermis is composed of two membranes closely united ; the 
outer one (cuticle) is formed of cutose, the inner one of paracellulose. 
The paracellulose can be dissolved away from the cutose by treatment 
with Schweher’s reagent after boiling with dilute hydrochloric 
acid, or by treatment with sulphuric acid + 3.5 equivalents of 
water. O r  the cutose may be dissolved away by boiling potash, or 
by treatment with cold nitric acid, followed by an alkaline solvent. 
I v y  leaves yielded the following figures :- 

Water and substances soluble in water, 
alcohol, and ether ................ 90.77 

Parenchyma (cellulose and pectose) .... 4.00 
Fibres and vasculose .... 095  

vessels { paracellnlose., 0.78) * * 1-73 
cutose ...... 1.05 

Epidermis { paracellulose. .. 2.45 } .... 3’50 

100~00 

Flowers.-Petals have the same constituents as green leaves. They 
are first boiled with alcohol to remove waxy substmame and colouring 
matter, and then analysed like leaves. Dahlia petals contain- 

Water, and substances soluble in  water, 
alcohol, and ether. .  .............. 96.130 

Parenchyma (cellulose and pectose) . . 3.163 
Cutose. ........................... 0.360 
Vasculose ........................ 0.120 
Paracellulose ....................... 0.22 7 

Fmits.-The epicarp of fruits, such its apples, pears, &c., consists of 
three superposed membranes : the outside one consisting of cutose, 
$he intermediate one of vasculose, and the inside one of paracellulose. 
They can be separated by the reagents already mentioned. 

The composition of the endocarp is similar to that of wood, and the 
analysis is executed in the same manner. Vasculose predominates, 
and the hardness varies according to the quantity of this substance 
present- 

Cellulose and Water and 
Vasculose. paracelldose. extractives. 

Walnut shells ...... 44 25 31 
Hazel nut shells .... 50 31 19 
Cocoanut ,, .... 58 25 1 7  
Apricot stones ...... 60 26 14 
Bankoul nuts,.  ...... 62 14 24 

The cells of the mesocarp consist of cellulose and pectose, and when 
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the latter of these is removed by ebullition with water, acidulated 
with hydrochloric acid, and the former by Schweitzer's reagent ; 
nothing is left but the vessels and trachea3 formed of vasculose and 
paracelluloso. 

In tthe seed, the perisperm, after removal of starch, oils, &c., consists 
entirely of cellulose ; whilst the integuments contain vasculose, 
cutose, cellulose, and paracellulose. 

Phenol in the Stem, Leaves, and Cones of Pinus Sylvestris. 
By A. B. GRIFFITHS (Chem. News, 49, 95).-The author has detected 
and estimated phenol in aqueous decoctions of the stem, leaves, and 
cones of Pinus sylvestrris. The various parts are cut into small pieces 
and digested at  $0" fo r  half am hour, with successive quantities of 
water, until the filtered solution gives no coloration with ferric chlo- 
ride; it is then evaporated and extracted with eeher, &c. The quan- 
tity of phenol found in the separate parts varies according to their 
age ; thus : old stem contains 0.1021, whilst young stem contains only 
0.0654 per cent. The variakion with the leaves is from 0.0936 down 
t o  0.0315 per cent., whilst the amount in the cones varies from 0.0774 
to 0.0293. 

This result, coupled with the existence of phenol i n  coal, is adduced 
in support of the presumed existence of conifer@ in the carboniferous 
age ; and, moreover, taking into consideration the many hydrocarbons, 
&c., common to both coal and pekroleum, the author argues that petro- 
leum also is of vegetable origin. 

Chemical Investigations on the Kola. By E. HECKEL and F. 
SCHLAGDENHAUFFEN (Ann. Clzirn. Phys. [6], 1, 129-138) .-The extract 
of the kola-nut, from a plant of the Sterculiace= family, is used as a 
beverage by the inhabitants of Oentral Africa, as tea or coffee by the 
Asiatics and Europeans, or mat6 by the Americans. As few specimens 
of the plant have come to Enrope, investigations on the chemical 
nature and therapeutic functions of the extract have been incomplete ; 
but the experiments of Daniel1 and Attfield have proved tho presence 
of an alkaloid resembling that from tea or coffee. From the opening 
out of commercial routes into Central Ahica considerable quanti- 
ties of the true kola or Kob femel le ,  and of its principal substitute, 
Kola bitter, have been shipped i n k  France. 

Kola Fernelle (Sterculia facumilaata) .-On extracting the koln-nut 
with chloroform, an alkaloid is obtained resembling caffe'ine in all its 
properties, toget her with smaller quantities of theobromine. 

J. M. H. M. 

D. A. L. 

The results of the analyses are as follows:- 
Per cent. 

Caff e'ine ........ 2.348 
Extracted by Theobromine .... 0-023 

chloroform Tannin ........ 0.027 
Fats.. .......... 0.585 
Tannin ........ 1.591 

Glucose 2.875 
Salts 0.070 

1.290 
alcohol ........ 

....... 
{ 

.......... 
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Per cent, 
Starch. ....................... 33,754 
Gum ........................ 3040 
Colouring matters. ............. 2.561 
Prote'in ...................... 6.761 
Ash .......................... 3.325 
Water, .  ...................... 11.919 
Cellulose.. .................... 29.830 

On comparing these results with the a,nalyses of cacao, tea, and 
coffee, i t  is noted that kola contains a considerably larger proportion 
of carbohydrates and their derivatives, and also of caffeine and its 
homologue theobromine. Kola extract should therefore be a valuable 
therapeutic agent. 

False Kola or Kola Bitter (Kola garcinia).--In Liberia and Central 
Africa, a plant of the family of the Guttifem grows in abundance, 
producing a grain known by the name of kola bitter. On extracting 
this with chloroform, ether, and aIcohol, no caffeine was obtained, but 
only resins, of which one gave a violet coloration with ferric salts ; the 
other in aqueous solution was dextrorotatory, and precipitated by 
tartar emetic and basic lead acetate. The physiological action of the 
extract of this grain is attributable to the presence of these two 
resins. V. H. V. 

Sterilisation of Liquids by Means of Papin's Digester. By 
L. HEPDENBEICH (Compt. rend., 98, 998--1000).-When flasks con- 
taining liquids, &c., are introduced into a Papin's digester, the air 
should be removed as completely as possible, for if this is not done it 
forms a protecting layer or cushion round the flask or other vessel, 
and prevents the contents of the latter from attaining the tempera- 
ture of the water in the digester. From this cause the temperature 
of the contents of the flask may be but lit'tle higher than 60°, even 
after the temperature of the digester has been at 120" for some time. 
If, however, care is taken to remove all the air, the contents of the 
flask quickly acquire a temperature practically as high as that of the 
water in the digester. C. H. B. 

Silage. By G. TOMS (Bied. Centr., 1884, 136).-Composition of 
heated hay: Fat = 4.26 per cent., trace of aldehyde, acetic acid 5.38, 
sugar 6.94, starch 3.42, mucilage, kc., 24.77 ; in the same hay that 
had not heated was starch = 12.46. Other samples of silage were 
brown, of bad odour, and contained more acid and less starch. 

E. W. P. 
Woody Fibre as Fodder. By M. MXRCKER (Bied. Centr., 1884, 

136).-Wood is not digested by animals, for although it does not 
appear in the dung, it is converted for the most part by fermentation 
into marsh-gas. E. W. P. 

By B R ~ M M E R  ( B i d  Centr.: 1884, 
115).-White mustard is strongly recommended as green food, and 

White Mustard as Fodder. 
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should be mixed with chaff, &u., because of its highly nitrogenous 
composition. It produces very highly coloured butter. 

E. W. P. 
Champion Spice. By C. 0. HARZ (Bied .  Centr., 1884, 12?).- 

The origin of this spice, which is much used as an addition to cattle 
food, appears to  be the waste from drug stores, factories of ethered 
oils, &c., mixed with palm-nut cake, &c. The price is excessive, its 
feeding value but low, and its purchase not to be recommended. Its 
chemical composition has been already given in a previous number, 
but the following is its botanical constitution in parts per 1000: 
Ginger 40 parts, inula root 24, caroba bean 120, corianders 80, 
fennel 120, aniseed 80, carraway 40, fenugreek seeds 168, turmeric 120, 
palm-nut cake 68, maize40, cereals 40, rice 8, peas, vetches, and hog’s 
bean 4, dirt, &c., 40. E. W. P. 

Varieties of Sugar-beet. By M. MARCKER (Bied. Centr., 1884, 126). 
-Of the many varieties of beet grown, the Simon Legrand de Mi?res 
Blanches yielded the largest number of centners of sugar per morgen 
(28.2), but its quotient of purity was 83.4, whilst that  of Vilmoriu 
Blanche was 85.8 with a yield per morgen of 23.61. Bestehom’s 
Imperator was the poorest, 23-38 centners, quotient = 82.4. 

E. W. P. 
Manuring Potatoes. By M. MARCKER (Bied. Centr., 1884, 102- 

104).-The object of the experiments was to determine the best form 
in which to apply nitrogen, the extent to which potash salts do harm, 
the value of superphosphate as compared with faecal superphos- 
phate, and the best proportions in which to mix nitrogen with 
phosphoric acid. The soil on which the experiments were first made 
was sand, containing hardly any plant food, and quite uncultivated, 
and here it was found that a larger supply than 8 kilos. N and 
10 kilos. P,Os per morgen, brought no relatively higher yield. Am- 
monia with superphosphate was qualitatively and quantitatively 
better than Chili saltpetre ; the addition of large quantities of potash 
salts in the spring further lowered the quality, the first reduction 
having been caused by the Chili saltpetre. Superphosphate of organic 
origin was more valuable than that of mineyal origin ; ammonia pro- 
duced as large an increase as Chili salt,petre did a reduction. The 
second set of experiments with the object of determining the effect of 
potash on the percentage of starch was made on very light but well 
cultivated soil ; in  previous years, potash put in in the spring had a 
lowering effect on the starch, therefore potash and other artificials 
wcre now added in the autumn. The results obtained were very 
definite, and are as follows: the appearance of the crop is much 
improved by the additiou of the potash salts in the autumn instead of 
in the spring, moreover the percentage of starch is increased: the 
qualitative and quantitative yield of tubers is highest when the ratio 
of nitrogen to soluble phosphate is 7 : 99; as a rule, as this ratio 
widens, so is the phosphate less employed : the application of potash 
alone is distinctly detrimental to the crop, in fact, lowered it below 
the unmanured plot. The third series was made on light sandy soil, 

TOL. XLYI. 3 9; 
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which had been brought into cultivation by peat and farmyard 
manure ; the half of this land was also treated with 2 centners kainite 
in autumn, one-quarter received kainite in spring, whilst the remain- 
ing quarter was left without kainite. In  the previous year, we find 
that the spring manuring reduced both the quantity and the qnality, 
b u t  this year the quality alone was affected; the organic superphos- 
phate was better than the inorganic. The ratio N : P,O, = 7 : 9.5 
was agaiii found to be the most frtronrable. The autumn manuring 
with kainite produced a larger crop, but of lower quality t h m  i n  
the previous season, and this mineral by itself was again distinctly 
detrimental ; if the application of potash during the aut,umn regulates 
the yield of starch, then the best result under the circnmstancee is 
obtained when N : P,O, = 5 : 7.5. Although kainite has such an 
unfavourable action, yet, on the other hand, by its use the plants 
resist more easily the attacks of disease, and the tubers are more 
generally normal in form and keep better. E. W. P. 

Manuring Potatoes. By C. A. CAmRnN (Bied. Centr., 1884, 
104--106).-No statement of the character of the soil is given, but 
remarkable is the yield produced by kairiite (736 kilos. per hectare), 
when the highest absolute yield a t  the lowest cost was obtained, also 
we find an advantage gained by the use of this manure in combina- 
tion ; superphosphate with Chili saltpetre brought the largest, amount 
of marketable potatoes, but, when mixed with ammonia' the resiilt was 
had. Nitrogenous manures alone were very unsatisfactory, the yield 
being below that of the nnmanured plot ; and even when mixed, these 
inanures were of doubtful advantage as regards quantity, but other- 
wise as regards quality, as by their use b u t  few diseased tubers were 
produced, The highest percentage (28.6 per cent.) of dry matter was 
produced by the aid of nitre and superphosphate, whilst kainite 
yielded the lowest (24.3 per cent.). E. w. P. 

Salt and Herring Offal as Manure. Ry E. D'ORVAL and A. 
PAGXOUL ( B i e d .  Centr., 1884, 92--Y8).-Mixed with earth-nut meal or  
guano, sodium chloride seemed to produce no further effect than when 
the two first manures were employed alone. A well-marled field was 
manured with 3000 kilos. per hectare of herring offal, and then sown 
with wheat, home grown on part, on the other part " golden drop " ; 
on neighbouring fields sown on t'he same day, but manured with farm- 
yard manure and pondrette, the wheat seeded a fortnight, earlier than 
when the offal had been used, moreover this material had a very 
depreciating effect on the yield of grain and stsaw. I n  the succeed- 
ing season, snperpliosphate was added. and rye and vetches sown ; 
this crop showed that the harmful matter had been removed fsom the 
cdhl, and a good yield was the result. Another trial with oats was 
also successful on  the first season ; three experinients show that there 
is a very considerable variation in the effect exerted by the salt in the 
offal on the ordinary crops, for native wheat was harmed but l i tde;  
pens, beans, and Xnglish wheat suffered heavily, but oats only during 
the germinating pcsiod ; when treated with water so a s  to remove 
excess of salt, not much phosphoric acid is lost, but a loss of nitrogen 
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occurs (0.7 per cent.), and from the wash water, ferric chloride, and 
lime throw down a precipitate containing 2.8 per cent. N. The 
washed offal is priced a t  1'2 m. per centner, and is a valuable manure, 
and would be more so if  the fat were removed. E. W. P. 

Production and Cost of Farmyard Manure. By HOLDEFLEISS 
and M. HERTER (Bied. Ceiztr., 1884, 87--92).--The composition of 
four samples of fresh manure produced by 70 head of cattle, fed in 
boxes, was-dry matter 27.5 per cent., N = 0.666, K,O = 0.877, 
P,05 = 0.222; these quantities are in close accordance with those 
obtained by calculating the amount which after digestion should be 
produced, i n  addition to the straw (15 lbs. rye-straw per head), 
and the reduction in  weight of the manure after lying in heaps ; the 
calculated composition is--N = 0.617, KzO = 0.858, P,05 = 0.299. 
The values of the constituents of snch a manure aJre 1 lb. (German) 
= 0.80 m., 1 lb. K,O = 0.18 m., 1 lb. Pz05 = 0.20 m., consequently 
20 centners = 22.05 m. The advantagesof feeding in boxes are here 
set forth : no loss of urine, more s t r aw can be worked into manure, 
and the whole is bet,ter made than otherwise. 

Herter shows the balance sheet of a dairy farm, which, when 
account is taken of milk, butter, and cheese produced, the expenses 
of attendance, &c. (not fodder), shows a nett income of 263 m. per 
cow. The value of the food given in winter is 203.7 m., in summer 
82.5, total 286.2 m. per 1000 lbs. live weight. According to these 
figures, the costly feeding neutralises the value of t,he cow and raises 
the value of the manure to 48 m. per 20 centners. E. W. P. 

Manuring with Sea-mud and Peat Compost. By ENCK- 
HAUSEN ( B i e d .  Centr., 1884, 100--102).--0n light sandy soils, or on 
poor land underlaid by a cold subsoil, sea-mud is better than stable 
manure. A compost was made of mud, farmyard manure, phosphorite, 
kainite, and sawdust, and contained N = 0.34 per cent., P,O, (soluble 
in cold acid), 0.21 per cent. When this mixture was applied to oats 
and potatoes, the result was very satisfactory, and when compared with 
farmyard manure, was found to be much cheaper ; in fact, the use of 
the latter with oats did not produce grain sufficient to pay the extra 
cost. E. w. P. 

Superphosphate. By F. J. LLOYD (Cheqn. News, 49, 229-230). 
-In the annual reports of the experiments of the Sussex Agri- 
cultural Association, certain anomalous and detrimental effects are 
described, and attributed by Jamieson to the superphosphate em- 
ployed as manure ; therefore, superphosphate is denounced as not 
alone unnecessary, but also injurious. Now, from the analytical data 
supplied in these reports, i t  is shown, in the present note, t h a t  the 
superphosphate emploped in the experiments in question differcd froin 
the ordinary superphosphate of commerce in having a rery large 
excess of free sulphuric acid. This probably accouum for the bad 
rcsults rcferred to. D. A. L. 
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Assimilability of the Phosphoric Acid in Rocks and Soils. 
By G. LECHARTIER (Compt. rend., 98, 1058--1061).-The schists and 
granites employed were crushed, washed to remove organic matter, 
dried, and finely powdered. A series of pots was filled with the 
powdered rock mixed with an inorganic manure containing nitric and 
ammoniacal nitrogen, calcium snlphate, potash, and phosphates, and a 
second series was filled with a similar mixture, except that no phos- 
phate was added, and buckwheat was sown in all the pots. The 
influence of the phosphates in the manure was very marked ; but in 
all cases the plants in the pots containing the manure free from 
phosphates, assimilated a certain quantit-y of phosphoric acid from the 
powdered rock. The schists and granites employed contained phos- 
phoric acid in proportions varying from 0.108 to 0.207 per cent. ; but 
in most cases fluorine was also present, so that the phosphoric acid 
may have existed, in part at least, as apatite. 

The phosphates contained in the schists and granites are partly 
soluble in dilute acetic acid (1 : 5 ) ,  or a 2 per cent. solution of ammo- 
nium oxalate; and since the latter reagent also dissolves a certain 
proportion of potash, and of the hunious substance which can be sepa- 
rated by Grandeau’s process, it may be used as a means of deter- 
mining the degree of solubility of the fertilising constituents of a 
soil. 

Small quantities of phosphoric acid are not precipitated by ammo- 
nium molybdate in presence of ammonium oxalate ; the latter should 
therefore be removed by evaporation and ignition. C. H. B. 

Kainite and Bone-meal in Sandy Soil. By F. W. STEFFENS 
(B ied .  Centr., 1884, 99).-Ryc was sowm after one year’s clover-ley 
which had been ploughed in, and 3 centners kainite with 1 centner 
bone-meal were added at; the time of sowing ; the gain over unmanured 
soil was equal t o  25 m. per morgen. Bone-meal, without kainite, 
was unsatisfactory. E. W. P. 

By TROSCHSKE 
(Bied. Centr., 1884, %).-It is here stated that kainite is nearly twice 
as costly as carnallite, whilst the properties of the latter surpass 
those of the former: for example, to absorb 1 kilo. ammonia the ex- 
penses are as 44 : 13, so that carnallite may be well employed in stalls 
to soak up urine. Again, atmospheric ammonia is absorbed to the 
extent of 9 per cent. by carnallite, 4.5 by kainite. The reckoning on 
the other side against carnallite is, that the magnesium chloride it 
contains is not good for plants; at  least not to be recommended for  

Carnallite, a Cheap Substitute for Kainite. 

roots and potatoes. E. w. P. 
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